The on-tissue proteolytic digestion and peptide extraction method presented in this study is based on the use of microwave irradiation and utilizes hydrogel discs at 1 mm diameter for histology-directed analysis. Here are presented both the hydrogel fabrication and the on-tissue digestion experiments workflows. Further, a series of Venn diagrams as well as charts are presented to demonstrate the reproducibility of the LC-MS/MS data and of the digestion protocol. The number of identified proteins from all the different experiments carried out on-tissue, such as manual spotting, microwave digestion, oven digestion (both using the hydrogel discs as a carrier for the enzyme solution) and the homogenization experiment were compared. The rat brain thalamic region was used for all the experiments. LC-MS/MS data from all the on-tissue protein digestion experiments carried out in this study were plotted for the number of protein groups and the number of distinct peptides: the fastest method using the microwave irradiation and the hydrogel device displayed good reproducibility and results were found comparable with those from the other on-tissue digestion strategies.
out on-tissue, such as manual spotting, microwave digestion, oven digestion (both using the hydrogel discs as a carrier for the enzyme solution) and the homogenization experiment were compared. The rat brain thalamic region was used for all the experiments. LC-MS/MS data from all the on-tissue protein digestion experiments carried out in this study were plotted for the number of protein groups and the number of distinct peptides: the fastest method using the microwave irradiation and the hydrogel device displayed good reproducibility and results were found comparable with those from the other on-tissue digestion strategies. Once the gel is formed in a glass petri dish (5 cm diameter), hydrogel discs are created using a punch biopsy tool at 1 mm diameter. About 150 hydrogel discs are created per 5 cm dish. The discs are then placed into separate eppendorf tubes, fully dried and stored at 4 ºC until use. To start the digestion experiment, a hydrogel disc is swelled in few microliters (see experimental) of the enzyme solution and then placed on the region of interest within the tissue section. b) the tissue section with the hydrogel disc on the surface is heated in the microwave oven for 2 min to allow the digestion. After that, the disc is removed from the tissue surface and placed into an eppendorf tube. A solvent extraction is carried out and, once dried, the solution is reconstituted as described in the Experimental Section and ready to be used for both MALDI MS profiling as well as for LC-MS/MS analysis followed by data base search for protein identification.
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Figure S-2 Venn diagrams summarizing the number of identified proteins for N=3 on-tissue digestion experiments considering 5% FDR, ≥ 2 unique peptides and p value < 0.05. Briefly, the number of identified proteins for the manual spotting digestion experiments carried out on the rat brain thalamic region tissue section (1 mm diameter, 8 µm thickness) was compared with: (a) the number of identified proteins from the microwave digestion strategy using the hydrogel disc, (b) the number of identified proteins from the hydrogelmediated digestion experiment performed using conventional oven heating and (c) the number of identified proteins from the tissues homogenization experiments that utilize in-solution digestion. Most of the identified proteins were found in all the different digestion strategies considered in this study.
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The results are expressed as mean ± SD (N=3). *Asterisk denotes statistically significance among the comparison performed. The results are expressed as mean avg (N=3) ± SD. 
